Abstract. We added a slave laser on the base of the ring distributed feedback fiber laser to construct the source of fiber-optic sensor. The loop mainly consisted of a laser diode, an Er-doped fiber amplifier, an isolator, and a photodetector. Furthermore we chose the fiber bragg grating as sensing element which was sensitive to temperature. The function of locked slave laser is a narrow tunable optical filter. It purified the output spectrum, lowered the phase noise, as well as affording some power amplification. Measured results of the system waveform under different temperatures indicate that the system can indicate the variation of temperature sensibly and the performance of the temperature sensor was optimized. The system can be available to fire prediction in the future.
Introduction
In recent years, various fiber lasers have attracted considerable attention in optical communication and optical fiber sensors. Fiber Bragg grating (FBG) sensors possess many advantages which conventional sensors don't have, such as high precision, distributed monitoring ability and easy to form various forms of optical fiber sensing network [1] . Therefore, enormous efforts have been dedicated to demodulation system of these sensors, including schemes of using interferometric detection and fiber Fabry-Perot filter. These solutions provide high resolution and sensitivity. However, they will induce high cost accordingly.
Injection locking technique, which has the merits of miniaturization, low cost, high integration, provides all efficient approach to make the free-running laser synchronized with the injected seed light so that the laser can be stable [2] . It allows for the manipulation of the phase distribution without additional phase shifting circuit. The injection locking technique is very suitable to be implemented for intelligent scanning antenna design.
In this paper, an FBG sensor system with a multiwave-length erbium-doped fiber ring laser as the light source utilizing the injection locking technique is experimentally proposed [3] . In the sensor configuration, the FBG is not only a filter device, but also a sensing element. A seed laser is added on the basis of the ring cavity to achieve injection locking.
Experimental Setup
The experimental setup of the proposed optical sensor system is depicted in figure 1 . The key component for introducing injection locking is an external 1550 nm laser diode which interacts with the inside Erbium-doped fiber laser.
The continuous wave from a laser diode with output power of 5 dBm operating at 1550 nm is split into the laser cavity by an isolator and the attenueation1 with 7 dB. Then a 50:50 coupler and a circulator constitute an optical feedback loop for the laser cavity. It is worth noting that the FBG with broadband high-reflection (> 99.9%) is employed here to supply optical feedback for the fiber oscillator, and at the same time to monitor the temperature which is changed by the glass with water at different temperatures. At the receiver part, the light via the attenuation2 with 5 dB, is finally detected by a photodiode (PD) connected to an oscilloscope with 500 MSamples/s. 
Result and Discussion
By the experiment shown in figure 1 , the temperature characteristics of FBG sensor is given. The output waveform of ring cavity fiber only is shown in figure 2(a) . In the absence of excitation signal light, some of the particles will decay back to the ground state to form spontaneous radiation. The fluorescence generated by spontaneous emission is reflected by the FBG to form narrowband light and is fed back into the erbium-doped fiber to act as signal light. When the number of particles is reversed and the stimulated emission is greater than the stimulated absorption, the signal light will be amplified and then amplified through the erbium-doped fiber to form a laser. When connecting a 1550nm laser source to the cavity, the laser injection lock is achieved. By introducing the injection locking, the system will become more sensitive. The temperature change causes the change of the center wavelength of the fiber grating. The wavelength variation of the fiber grating leads to a change in system loss, which brings changes to the gain, so by observing the waveform changes from the oscilloscope, we can know the temperature changes intuitively. Through the oscilloscope we can see that the power detected by the photo-detector increases as the temperature ranges from 26 to 36, which are 500mV,900mV,1000mV, and 1100mV. In this case, temperature is detected in a quantified way with lower cost.
Conclusion
We presented an FBG temperature sensor based on the ring cavity laser utilizing injection locking technique in order to be sensitive to the change of temperature. By combine the external semiconductor laser with fiber laser, the wavelength changes result from temperature can be reflected in the oscilloscope more clearly.
